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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the friction stirring junction equipment which is made to move the rotator which carries out high-speed 
rotation in the direction of axis of rotation, presses a point to solder-ed, is softened in the frictional heat of the contact 
section of said point and said solder-ed by rotation, stirs, and joins solder-ed The rotation driving source which rotates a 
rotator to the circumference of axis of rotation, and the rectilinear-propagation driving source which makes the 
rectilinear-propagation migration of the rotator carry out in the direction of axis of rotation, The supporter material 
which supports a rotation driving source and a rectilinear-propagation driving source fixed, and supports a rotator 
movable in the direction of axis of rotation pivotable to the circumference of axis of rotation, The rotation means of 
communication which permits migration in the direction of axis of rotation of a rotator, and transmits rotation of a 
rotation driving source to a rotator, Friction stirring junction equipment characterized by carrying out spot junction of 
the solder-ed by carrying out both-way rectilinear-propagation migration along with axis of rotation, having the 
rectilinear-propagation means of communication which permits rotation of a rotator and transmits the rectilinear- 
propagation driving force from a rectilinear-propagation driving source to a rotator, and rotating a rotator. 
[Claim 2] Said rotator is friction stirring junction equipment according to claim 1 characterized by being prepared 
removable. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the friction stirring junction equipment which softens solder-ed, stirs 

and is joined with the frictional heat by rotation. 

[0002] 

[Description of the Prior Art] Although there are spot welding for aluminum, riveting, etc. in the conjugation method of 
the aluminium car body of an automobile, piping on a robot aircraft and a utility have intricately the problem that work 
environments, such as generating of the large noise and a spark, are bad. In view of such a problem, the spot junction 
equipment using friction stirring junction is proposed. 

[0003] Drawing 4 is drawing showing the structure of the spot junction gun 1 which is conventional friction stirring 
junction equipment. From this spot junction gun 1, while pushing against a work piece and softening the joint of a pin 2 
and a work piece with the frictional heat by rotation, rotating the rotator 3 which has a pin 2 at a tip at high speed, it 
stirs and joins by rotation. 

[0004] That is, from the spot junction gun 1, it has the driving source 4 for rotation which rotates a rotator 3 to the 
circumference of the axis at high speed, and the rectilinear-propagation driving source 5 which axis of rotation is met 
[ driving source ] and carries out rectilinear-propagation migration of the rotator 3. From the spot junction gun 1, it has 
the gun arm 6, the linear slider 7, and a ball thread 8, and the gun arm 6 is attached in a robot's wrist. The linear slider 7 
is fixed to the support frame 6. The rotator 3 supported free [ rotation ] and the rotation driving source 4 which carries 
out the rotation drive of the rotator 3 are attached in the guide section of the linear slider 7 by which rectilinear- 
propagation guidance is carried out. A ball thread 8 is fixed to the gun arm 6 in parallel with the linear slider 7, and the 
nut member 9 screwed on the screw-thread shaft 10 of a ball thread 8 is connected with the slide member of the linear 
guide 7. Therefore, by carrying out a rotation drive by the rectilinear-propagation driving sources 5, such as a servo 
motor, the nut member 9 ****s, a shaft 10 is met, rectilinear-propagation migration is carried out up and down, and the 
slide member attached in this nut member 9 carries out rectilinear-propagation migration of the screw-thread shaft 10 
of a ball thread 8 with a rotator 3 and the rotation driving source 4. 

[0005] Rectilinear-propagation migration can be carried out rotating a rotator 3 by such configuration. 
[0006] 

[Problem(s) to be Solved by the Invention] From the above-mentioned spot junction gun 1, since the rectilinear- 
propagation driving source 5 was made to slide the whole rotation driving source 4 for carrying out the rotation drive of 
the rotator 3 and it was pressing to the work piece, a mass rectilinear-propagation driving source is needed and it has 
the problem that the whole equipment is enlarged. Moreover, this had also caused the cost rise. Furthermore, the load 
weight of the robot which equips the spot junction gun 1 of such an amount of Oshige will also become large. 
[0007] Moreover, with the structure using a ball thread 8 and the linear slider 7, as a reference mark W shows the 
screw-thread shaft 10 of a ball thread 8 which generates rectilinear-propagation driving force, and the axis of the rotator 
3 which receives a load from a work piece when it presses by drawing 4 , only distance W is estranged. Thus, when the 
rectilinear-propagation driving shaft and the load shaft have estranged, the bending moment occurs at the time of press, 
it is easy to produce backlash by this, and a problem is in endurance. 

[0008] The purpose of this invention is offering the friction stirring junction equipment constituted so that a rotation 
driving source's may not be moved by the rectilinear-propagation driving source and the bending moment's may not 
occur at the time of press. 
[0009] 

[Means for Solving the Problem] This invention according to claim 1 moves the rotator which carries out high-speed 
rotation in the direction of axis of rotation. In the friction stirring junction equipment which presses a point to solder- 
ed, is softened in the frictional heat of the contact section of said point and said solder-ed by rotation, stirs, and joins 
solder-ed The rotation driving source which rotates a rotator to the circumference of axis of rotation, and the 



rectilinear-propagation driving source which makes the rectilinear-propagation migration of the rotator carry out in the 
direction of -axis of rotation, The supporter material which supports a rotation driving source and a rectilinear- 
propagation driving source fixed, and supports a rotator movable in the direction of axis of rotation pivotable to the 
circumference of axis of rotation, The rotation means of communication which permits migration in the direction of 
axis of rotation of a rotator, and transmits rotation of a rotation driving source to a rotator, It is friction stirring junction 
equipment characterized by carrying out spot junction of the solder-ed by carrying out both-way rectilinear-propagation 
migration along with axis of rotation, having the rectilinear-propagation means of communication which permits 
rotation of a rotator and transmits the rectilinear-propagation driving force from a rectilinear-propagation driving 
source to a rotator, and rotating a rotator. 

[0010] If this invention is followed, a utility will simplify by carrying out spot junction by the friction stirring junction 
method. Moreover, the noise is fallen, and spot junction can be carried out, without generating a spark. 
[001 1] Moreover, since it transmits turning effort with the rotation means of communication which transmits turning 
effort where the variation rate to the direction of axis of rotation of a rotator is permitted, the rotation driving source 
which rotates a rotator is in the condition which fixed the rotation driving source to supporter material, and it can carry 
out rectilinear-propagation migration of the rotator by the rectilinear-propagation driving source, rotating a rotator. By 
this, that what is necessary is just to carry out rectilinear-propagation migration only of the rotator, since a rectilinear- 
propagation driving source does not need to move a rotation driving source, there is little capacity of a rectilinear- 
propagation driving source, it ends, and can miniaturize it. By this, the burden of the robot holding this friction stirring 
junction equipment also becomes light. 

[0012] This invention according to claim 2 is characterized by preparing said rotator removable. 
[0013] If this invention is followed, since said rotator is prepared removable, it is easy to maintain. 
[0014] 

[Embodiment of the Invention] Drawing 1 is drawing showing the structure of the spot junction gun 20 which is one 
gestalt of operation of the friction stirring junction equipment of this invention. The wrist of for example, 6 shaft 
perpendicular many articulated robots is equipped with the spot junction gun 20, and the aluminium car body of an 
automobile etc. is used when carrying out spot junction of the work piece made from an aluminium alloy by the friction 
stirring method. 

[0015] The spot junction gun 20 is attached in a rotator 22 and a robot's wrist. It has the rotation means of 
communication 30 and ball thread 50 which transmit the turning effort of the motor 25 for rotation which carries out 
the rotation drive of the gun arm 21 which functions as supporter material which supports a rotator 22, and the rotator 
22, the motor 24 for rectilinear propagation which carries out rectilinear-propagation migration, and the motor 25 for 
rotation to a rotator 22. It has the rectilinear-propagation means of communication 45 which transmits the rectilinear- 
propagation force of the motor 24 for rectilinear propagation to a rotator 22. 

[0016] A rotator 22 is a truncated cone-like, it carries out a point caudad and a medial-axis line is attached in it by the 
gun arm 21 pivotable as axis of rotation L. Moreover, the cylinder-like shoulder section 51 is formed in the point of a 
rotator 22, and the pin 52 of the shape of a cylinder which makes axis of rotation L an axial center projects caudad in 
the lower limit side of this shoulder section 51. Moreover, a rotator 22 can be gone up and down along with axis of 
rotation L. 

[0017] The motor 25 for rotation and the motor 24 for rectilinear propagation which are realized by the servo motor are 
fixed to the upper part, the lower part is crooked in the shape of L character, the gun arm 21 is received in a point, and 
the section 23 is fixed. The receptacle section 23 is cylindrical, it overlooks an upper limit side at rotator 22 tip with an 
axial center, and axis of rotation L is arranged. 

[0018] Below, the friction stirring junction approach is explained with reference to drawing 2 . For example, when 
carrying out spot junction of the work pieces Wl and W2 made from an aluminium alloy of two sheets of 2mm 
thickness extent, the spot junction gun 20 is positioned by the robot so that said receptacle member 23 may be arranged 
under the join of the work piece by which superposition arrangement is carried out. Next, high-speed rotation (for 
example, 2000 - 2500rpm) of the rotator 22 is carried out by the motor 25 for rotation, and a rotator is dropped by the 
motor 24 for rectilinear propagation. If the pin 52 at the tip of a rotator contacts the join of a work piece, while a work 
piece becomes soft and rotates with the frictional heat by rotation, a pin 52 will be inserted, a base material will be 
stirred, and induction of the plastic flow will be carried out. If it furthermore presses, the shoulder section 51 will be 
pressed by the work-piece front face, and induction of the plastic flow will be further carried out by rotation of this 
shoulder section 5 1 . Thus, in a join, the work piece of two sheets by which superposition arrangement is carried out 
carries out plastic flow, and is united. 

[0019] Moreover, the lower limit side of the shoulder section 51 dents a center, and, as for a rotator tip, a pin 52 
projects from this center. That is, the periphery has projected the lower limit section of the shoulder section 51 caudad. 
Therefore, at the time of work-piece press, this periphery is pressed by the work-piece front face, and can stir 
effectively. 



[0020] In this way, after carrying out predetermined time press by predetermined thrust (for example, several 
100kg/cm2), the motor 24 for rectilinear propagation is reversed and a rotator 22 is raised. If a rotator 22 goes up and a 
pin 52 is drawn out, a join will be cooled naturally and it will harden. Thus, spot junction of the work piece is carried 
out by the join. A robot moves the spot junction gun 20 to the following join succeedingly, and performs spot junction 
one by one. 

[0021] Below, with reference to drawing 1 , the structure of the spot junction gun 20 is again explained further to a 
detail. 

[0022] A rotator 22 is held removable at a head 40, and this head 40 is supported by the head supporter 41 free 
[ rotation ] through a bearing 70 at the circumference of axis of rotation L. The revolving shaft 26 prolonged up along 
with axis of rotation L is fixed to a rotator 22. Moreover, along with axis of rotation L, it extends on said head 40 up, 
and the outer case which said revolving shaft 26 inserts in is fixed to it. This outer case functions as a screw-thread 
shaft 27 of a ball thread 50. Therefore, rectilinear-propagation migration can be carried out by ****ing by the motor 24 
for rectilinear propagation, and making it go up and down a shaft 27, carrying out the rotation drive of the revolving 
shaft 26 by the motor 25 for rotation, rotating a rotator 22. 

[0023] Below, the configuration of the rotation means of communication 30 which transmits rotation of the motor 25 
for rotation to a revolving shaft 26 is explained. A rotation means of communication 30 has the device in which permit 
migration in the direction of axis-of-rotation L of the revolving shaft 26 with which a rotator 22 is connected, and the 
motor 25 rotation for rotation is transmitted to a rotator 22, and has the belt pulley 31 fixed to the output shaft of the 
motor 25 for rotation, the belt pulley 32 connected with a revolving shaft 26, and the annular timing belt 33 almost 
wound around belt pulleys 3 1 and 33. Spline association of a belt pulley 32 and the revolving shaft 26 is carried out, for 
example, and, as for a belt pulley 32 and a revolving shaft 26, rotation of the circumference of axis of rotation L is 
restrained, and migration of the direction of axis-of-rotation L is permitted. Therefore, the rotation drive of the rotator 
22 can be carried out movable in the direction of axis-of-rotation L by rotating the motor 25 for rotation. 
[0024] Below, the configuration of a rectilinear-propagation means of communication 45 is explained. A rectilinear- 
propagation means of communication 45 has the annular timing belt 47 almost wound around the ball thread 50 which 
consists of the **** shaft 27 and the nut member 28, the belt pulley 46 fixed to the output shaft of the motor 24 for 
rectilinear propagation, the belt pulley 48 fixed to the nut member 29, and belt pulleys 46 and 48. The screw-thread 
shaft 27 of a ball thread 50 is hollow as mentioned above, and a revolving shaft 26 **** it inside. This screw-thread 
shaft 27 is supported by the gun arm 21 by the retainer 55. A retainer 55 has two or more balls, in the direction of axis- 
of-rotation L, rotation of the circumference of axis of rotation L is restrained, and it ****s the **** shaft 27 free 
[ displacement ], and holds a shaft 27. A thread groove is formed in the periphery section of the screw-thread shaft 27, 
and the nut member 28 screws in this thread groove. 

[0025] The nut member 28 is formed in the bottom of a retainer 55. The nut member 28 is supported by the gun arm 21 
free [ rotation ] through a bearing at the circumference of axis of rotation L. A belt pulley 48 is fixed under this nut 
member 28, and a belt pulley 48 and the nut member 28 are united, and are rotated. Therefore, if the motor 24 for 
rectilinear propagation is rotated, the nut member 28 will rotate through a timing belt 48. If the nut member 28 rotates, 
the **** shaft 27 will go up and down in the direction of axis-of-rotation L. The head supporter 41 is being fixed to the 
lower limit section of the screw-thread shaft 27, and the head 40 which holds a rotator to this head supporter 41 is 
connected free [ rotation ]. 

[0026] You can make it go up and down a rotator 22 along with axis of rotation L by using such a rotation means of 
communication 30 and a rectilinear-propagation means of communication 45, rotating a rotator 22 to the circumference 
of axis of rotation L by the motor 25 for rotation at high speed. 

[0027] Below, with reference to drawing 3 , the connection condition of a head 40 and a rotator 22 is explained. 
[0028] A collet chuck 60 is formed in the lower limit section of a head 40, and, as for the upper part of a rotator 22, a 
connecting shaft 61 is formed in it. A connecting shaft 61 is inserted and a collet chuck 60 has the conclusion member 
62 divided into plurality, and the nut 63 with which this conclusion member 62 is equipped. In order to fix a rotator 22 
to a head 40, the connecting shaft 61 of a rotator 22 is inserted in the conclusion member 62, and a nut 63 is fastened. 
Then, each conclusion member 62 binds the support shaft 61 tight, and a head 40 and a rotator 22 are fixed. A nut 63 is 
loosened and removed when removing a rotator 22. Thus, since a rotator 22 can be detached and attached easily, a 
maintenance and exchange are easy for it. 

[0029] The hollow 67 which the lower limit section of a revolving shaft 26 inserts in the upper part is formed, through 
a key 65, rotation is restrained and the revolving shaft 26 and head 40 which were inserted in this hollow 67 are 
connected for a head 40. Moreover, a head 40 and the lower limit section of a revolving shaft 26 are bound tight and 
connected in the direction of axis-of-rotation L with a bolt 66. 

[0030] A head 40 is supported by the head supporter 41 through a bearing 70. The insertion hole 72 with which the 
**** shaft 27 is put is formed in the upper part of this head supporter 41, and the **** shaft 27 and the head supporter 
41 are fixed to it by ****ing to this insertion hole 72, putting a shaft 27, and binding a bolt 71 tight from the side of the 



head supporter 41. 

[003 1] Although the work piece was used as the aluminium alloy with this operation gestalt mentioned above, this 

inventions may be not only this but other metal work pieces, or a work piece made of synthetic resin. 

[0032] 

[Effect of the Invention] According to this invention, a utility can be simplified by carrying out spot junction by the 
friction stirring junction method as mentioned above. Moreover, there is also little noise, and a spark does not fly, 
either but it is kind also to an environment. 

[0033] Furthermore, a rotation driving source is supported by supporter material, and that what is necessary is just to 
carry out rectilinear-propagation migration only of the rotator, since a rectilinear-propagation driving source does not 
need to move a rotation driving source, there is little capacity of a rectilinear-propagation driving source, it ends, and 
can miniaturize it. By this, the burden of the robot holding this friction stirring junction equipment also becomes light. 
[0034] Moreover, according to this invention, since said rotator is prepared removable, it is easy to maintain. 



[Translation done.] 



